Recently a number of studies on the active site of pig plasma benzylamine oxidase have been reported. We have shown that a highly purified preparation of this enzyme contains 3 mol of pyridoxal phosphate/ mol ofenzyme (Blaschko & Buffoni, 1965) . Lindstrom & Pettersson (1973) have reported that pig plasma amine oxidase contains only 1 mol of pyridoxal phosphate/mol of enzyme and 2 atoms of copper per protein molecule. On the other hand we have also shown that the enzyme readily loses copper on storage in the crystalline form in (NH4)2SO4 solution (Buffoni & Della Corte, 1972) . Because of these discrepancies in the quantitative determination of the active sites of pig plasma benzylamine oxidase we decided to titrate the active sites of pig plasma benzylamine oxidase against phenylhydrazine. (1964, 1971) .
Materials and Methods
Vol. 145
Methods
Protein concentrations were usually determined by the method of Waddell (1956) , but for the titration experiments we used the millimolar extinction coefficient at 280nm (C28,0=250mM-.cm-'), calculated gravimetrically by using a pure freeze-dried preparation and referred to dry weight (the water content of the freeze-dried preparation was 6.02%) and to the molecular weight of 195500 obtained by Archibald's method (see Blaschko & Buffoni, 1965; Buffoni & Blaschko, 1964) . No differences were obtained between these two methods. The readings at 215 and 225nm in Waddell's (1956) method are higher than at 280nm and are therefore more accurate at low enzyme concentrations.
Enzymic activity was measured by three different methods: (1) spectrophotometric assay (Tabor et al., 1954) in a Beckman ACTA III instrument, with a silica cell of 1 cm light-path and a thermostatically controlled (±0.1°C) cell holder, benzaldehyde production being followed at 250nm; (2) measurement Of 02 consumption with a Rank oxygen electrode (Dixon & Kleppe, 1965) Molar ratio of phenylhydrazine to enzyme Fig. 1 . Inhibition f 02 conswnptlon ofpig plasma benzylamine oxidase by phenylhydrazine The O2 electrode contained 0.05 ml of enzyme solution (16.644pm), 2.85ml of 0.05M-sodium-potassium phosphate buffer, pH7.0, and 0.OSml of phenylhydrazine at different concentrations. After 10min of incubation at 37°C 0.05ml of 0.6M-benzylamine hydrochloride was tipped in. The rate of consumption in the absence of phenylhydrazine (1.5,u1/min) was set equal to 100.
(pH7.0), and I.1ml of the buffer were titrated by addition of 0.05ml of a freshly prepared solution of phenylhydrazine in the buffer. The concentration of phenylhydrazine ranged from a fraction ofthe enzyme concentration to five times higher. The absorbance measurement was made at room temperature (20°C) 10min after the addition of the inhibitor to allow equilibration. Fig. 1 . More accurate measurements were obtained with the radioisotopic method, as shown in Fig. 2 . With this method it was shown that the inhibition by phenylhydrazine is completely removed by the presence of benzylamine at relatively low concentration (0.066mM), whereas preincubation with phenylhydrazine (10min) before the addition of substrate inhibits without apparent change of Km (Fig. 3) have a lower content of pyridoxal phosphate, as shown by titration with phenylhydrazine. An example is reported in Fig. 4 . A linear relationship seems to exist between the enzymic activity and the maximum titration value obtained with phenylhydrazine ( Fig. 5) . Similarly a relationship exists between the maximum phenylhydrazine/enzyme molar ratio and the millimolar extinction coefficient at 430nm. With a partially inactive enzyme, giving a maximum titration value for pyridoxal phosphate of 1 mol/mol of enzyme, the millimolar extinction coefficient at 430nm is 23mM-lcmn1 (two determinations), and with the fully active enzyme, giving a maximum titration value of 3mol of pyridoxal phosphate/mol of enzyme, the extension coefficient is 63 mm-' -cm-- (Blaschko & Buffoni, 1965) , spermine oxidase (Yamada & Yasunobu, 1963) , diamine oxidase (Goryachenkova et al., 1968) and amine oxidase of Aspergillus niger (Yamada et al., 1972) with phenylhydrazine leads to the appearance of an absorption peak around 430nm, which is close to the absorption maximum of the phenylhydrazine of free pyridoxal phosphate. In previous experiments (Buffoni, 1968) we have shown that pig plasma benzylamine oxidase links 3mol of IL4C]histamine/mol of enzyme in the form of a Schiff base.
The titration of the enzyme with phenylhydrazine is in agreement with our previous results. Since the enzyme has a molecular weight of 195500 (Buffoni & Blaschko, 1964) , we suggest that this enzyme is made up of three subunits and three active sites each formed by one molecule of pyridoxal phosphate and one atom of cupric copper. The 1:1 correspondence between copper and pyridoxal phosphate is in full agreement with the proposed mechanism of reaction (Buffoni & Della Corte, 1972; Taylor et al., 1972) .
The millimolar extinction coefficient at 430nm of the chromophore formed in the reaction between the enzyme and phenylhydrazine is 63mm-r cm-'. This value is higher than the value reported by Lindstrom & Pettersson (1973) for the same enzyme (35mm-r cm-'). However, these authors found only 1 mol of pyridoxal phosphate/mol of enzyme. With an aged enzyme preparation having a pyridoxal phosphate content of 1 mol/mol of enzyme we obtained a millimolar extinction coefficient of 23mm-1 'cm-', which is in good agreement with the extinction coefficient reported for the phenylhydrazone of free pyridoxal phosphate (Wada & Snell, 1961) and with the value obtained by Lindstrom & Pettersson (1973) in the presence of4M-urea. It is difficult to understand the differences between our results and those of Lindstrom & Pettersson (1973) . They cannot be ascribed to the method used for the protein determination. A linear relationship seems to exist between the pyridoxal phosphate content and the enzymic activity, whereas such results (63 instead of 69) would seem to preclude a linear relationship between the millimolar extinction coefficient at 430nm and the pyridoxal phosphate content of the enzyme.
The lower content of pyridoxal phosphate and copper reported in the literature for this enzyme can be explained by the observation that the enzyme loses pyridoxal phosphate and copper with storage under (NH4)2SO4. This work was supported by the Italian National Research Council, Grant no. C173.00488.04.
